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1. Principal Investigator (give title and degrees): V ...% ’ 

V 6. J. Gleich, M.D. '• .’•*.**;* ’ •/ . : 

Consultant in Medicine, Mayo Clinic and Mayo Foundation 

Associate Professor. of Internal Medicine and; Microbiology, Mayo Medical School 

2. Institution & address: \ 

**. ! i 

Mayo Foundation 
200 First Street Southwest 
Rochester, Minnesota 55901 

3. Department(s) where research will be done orxollaboratfon provided: 

Department of Medicine and Allergic Disease Research Laboratory 


4, Short title ofi study: 

Hypersensitivity to Antigens from Tobacco As a Factor In the Pathogenesis 
of Chronic Bronchitis 

5. Proposed starting date: July V, 1975 

6* Estimated time to complete; *| 2 months ~ * * 

■. V 

7. Brief description of specific research aims: 

We will determine whether antigens are present in tobacco and tobacco 
smoke when these materials are used to immunize rabbits. We will also 
determine whether antigens present in tobacco or tobacco smoke 
are able to stimulate immune responses in humans with chronic bronchitis. 
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"8. Brief statement of working hypothesis: • . 

Jm 

Although chronic bronchitis and pulmonary emphysema are associated with chronic ' 
fry*: exposure to tobacco smoke, the mechanism by which these diseases are caused remait 
'obscure. The effects of smoking tobacco likely include l) a primary irritant 
:4k effect on the bronchi themselves, possibly mediated by small molecular weight 

materials derived from the smoke, .2) the presence in tobacco smoke of materials 
•ffi'y}- w hich alter the function of host resistance mechanisms, particularly of alveolar 

macrophages (l), and 3) a deficiency in the flow of mucous such that the clearing 
' ^--tVmechanism of the lung is interfered with and; the organ is thus prone to colonization 
bacteria. These are the possibilities which have been considered most strongly, 

‘ in the pathogenesis of chronic bronchitis (2-6). Another possibility is that 

'>:■■■■ tobacco smoke may contain materials which are capable of functioning as antigens 
: in'the lung and which incite a chronic immunologiically mediated inflammatory 

reaction. Positive immediate wheal and flare reactions to tobacco and tobacco 
smoke extracts (7) and the demonstration of what appears to be IgE antibodies 
by passive transfer (Prausnitz-Kustner method) (8,9) suggest that in some individuals 
there may be an immune response to constituents of tobacco or tobacco smoke (10). *4^vy/ 


* • Mil 


9. Details of experimental design and procedures (append extra pages as necessary) 




RESEARCH PLAN 1 


■ . M 

\*S 


A. Analysis of Extracts of Tobacco 





1. The first step of the experiments will be to prepare an extract of ...J- 

commercial cigarette tobacco. This will be accomplished by stirring / <r \ 

cigarette tobacco in buffered saline at roomi temperature for twenty- . 

four hours. Toluene will be added for bacteriostasis. The mixture will 

• be centrifuged and the supernatant decanted and saved*. The supernatant 
will be analyzed for protein content by precipitation with trichloracetic ■ ..- v .v'£- 
acid, solubilization in dilute alkali and biuret testing. Electrophoresis . • • 
of the solubilized precipitate on polyacrylamide gel at acid and alkaline i 
pH and by isoelectrofocusing will be performed and finally the supernatant 

will be fractionated by gel fi ltration. and ion exchange chromatography to 

isolate any major antigens. . • 

* * ‘ 1 , , 

2. A portion of the tobacco extract will also be mixed with Freund's complete V* 

adjuvant and injected Into rabbits. The animals will be bled at three ■ \y * 

weeks and the serum tested for antibodies to tobacco extract by immuno-' 
precipitation. If no antibodies are detected or if they are present only 

in low titer, the rabbits will be re-injected with tobacco extract plus 
Fruend's adjuvant and test bleedings carried out at appropriate interval's. 

When a satisfactory titer of precipitating antibody i'S present In the 
serum, a larger sample of serum wi11 be collected and frozen. 


3* 



m^r 



Attempts will next be made to characterize the antigen or antigens 
in tobacco extract. Using: the rabbit antibody produced, the numbe 
charge of the antigens will be determined by Immunoelectrophoresis 
crossed-Immunoelectrophoresis (13). 
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Analysis of Extracts of Tobacco Smoke 

The second step of our investigation will be to prepare a tobacco smoke extract. 
This will be accomplished by bubbling cigarette smoke through buffered saline 
at room temperature. The extract will be analyzed as described' above for 
protein content and characteristics of proteins, if any, are present. The • 
smoke extract will be mixed with Freund's complete adjuvant and injected 
into rabbits in an attempt to stimulate antibody formation, if present, antigens 
will be characterized' using the methods described above for analysis of antigens 
in the tobacco extract. t- T- 

Analysis of Extracts of Tobacco Smoke Exposed to Human Serum. A1bumin 

The third step in these experiments will' be to prepare an extract of cigarette 
smoke using buffered saline containing human serum albumin. The rationale 
for this experiment is the possibility that reactive chemicals in smoke may 
interact with groups on serum'albumin, and introduce new antigenic determinants 
into the albumin molecule. If so the new antigenic determinants may be 
detected! by immunization of rabbits with the smoke-extract-albumin mixture. 
Accordingly this material will be dialyzed and injected into rabbits. 

The resulting antiserums will be studied by immunodiffusion and Immunoelectro¬ 
phoresis to determine whether new antigenic determinants are present on the 
smoke-altered human serum albumin. If antigenic determinants are detected, 
we will determine whether there are any common antigens among the various 
extracts. For this study the antiserums to the smoke-extract will be absorbed 
with human serum albumin to render it specific for the new antigenic determinants. 
The absorbed serum will then be used in the experiments to determine if common 
antigens are present. 




, A/ - 


D. Analysis of Human Serum and Secretions 

In the final phase of the experiment we will test human serum and bronchial 
secretions of smokers collected at the time of bronchoscopy (see attached 
consent form) for the presence of antibodies against tobacco extract, tobacco 
smoke extract and tobacco smoke-albumin extract, immunodiffusion, complement 
fixation and possibly radioimmunoprecipitation procedures will be used to 
determine whether such antibodies are present. We recognize that the concen¬ 
tration of antibodies in human serum and secretions may be low. Accordingly 
we will use radloimmunosorption experiments in which the various smoke 
derived antigens are insolubi1ized by reaction with cyanogen-bromide activated 
microcrystalline cellulose (11). Following reaction of serum or secretions 
with the solid phase" antigen and washing the resulting complex will be exposed 
to radiolabel led affinity-chromatography-purified antibody to tgA or lgG. 

This procedure, similar in principle to the radioallergosorbent test (12), 
is sufficiently sensitive to detect antibodies in the subnanogram (per ml) 
range. Therefore it should be possible to determine whether antibodies are 
present in the human specimen. 
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10, Space and facilities available (whenelsewhere lhan item 2 Indicates, state location):: * V ’ r " ** * -'. * 

v; The laboratory facility we have at our disposal, termed the Allergic Diseases Research 
^Laboratory, consists of 1^00 sq. ft. of space we alone occupy, and another 500 sq. ft. 

‘•i of shared space and contains all major Items of equipment for Immunochemical !<n- ' 

? .Vest1gatIons. These inalude cold laboratories, adequate cold storage and deep freeze 
.y space, both -20* and -70*, balances, chromatograph! g equipment, fluorescent micros 
•■^‘.scopes, ul tracentrifuges, both preparative and analytical, polarlmeters, equipment for 
. analytical electrophoresis. In all commonly used supporting media, incubators, spectro- 
V. photofluorometers and spectrophotometers. Quarters for housing experimental animals, 

:*•: both small animals, such as rabbits and guinea pigs, and large animals, such as goats, 
•horses, and monkeys are available. Special laboratories (hot lab) with remote handling 
[ facilities for experiments involving radioactive isotopes, a monitoring system, and 
v : dark room facilities are available. We also have an automatic gamma counting system with 
two channels, an electronic calculator for background subtraction, automatic 
i : calculations of counts per minute and ratio computations, and a telfetypriter print out. 

>' .Finally as part of earlier studies on penicillin allergy ($2) we have stocks of serum 
t from rabbits immunized with the BP0 determinant to aid: y n experiments with this 
* determinant, . . 






11. Additional facilities required: 
NONE 


^ 'r*A *. ■' ■ " . T 
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12. Biographical sketches of investigator(s) and other professional personnel (apRcnd)i^ 


13, Publications: (five most recent and pertinent of investigator^), 1 append list,, and provide reprints if available): 
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R: REDACTED MATERIAL 
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Name : Gerald J. Gleich 

Date of Birth, : REDACTED 


Place of B!rth: 


Present Nationality : 
Education: Institution 


REDACTED 

REDACT KJ 


Title : Consultant in Microbiology, Mayo 

Clinic and Mayo Foundation; Associate 
Professor of Internal Medicine, 
immunology, and Microbiology, Mayo 
Medica1 School 


Sex: Male 


Degree 


Year 


Michigan College of Mining and Technology 
‘University of Michigan 
University of Michigan Medical School 




B.A., M.D. 

Honors : Phi Beta Kappa; Phi Kappa Phi; Alpha Omega Alpha; Sigma Xi 

Relationship to Proposed Project : Principal Investigator. 

Research and/or Professional Experience : 

Consultant In Microbiology, Mayo Clinic and Mayo Foundation. 

Associate Professor of Internal Medicine, Immunology and Micro¬ 
biology, Mayo Medical School 

Associate Professor of internal Medicine and Microbiology, Mayo 
Medical School 

Assistant Professor of Internal Medicine and Microbiology, Mayo 
Graduate School of Medicine 

instructor in Medicine, Mayo Graduate School of Medicine 
Instructor in Medicine and Microbiology, University of Rochester 
School of Medicine and Dentistry, Rochester, New York 
Private Practice of Internal Medicine, Strong Memorial Hospital, 

Rochester, New York 

Assistant Physician, Strong Memorial Hospital, Rochester, New York 
Trainee in Allergy and Immunology, University of Rochester Medical 
Center, Rochester, New York 
Residency, Jackson. Memorial Hospital, Miami, Florida 
Internship, Philadelphia General Hospital, Philadelphia, Pennsylvania 

PubiicatIons 

1. Griffiths, R.W. y Gleich, G.J.: Proteolytic Degradation of IgG anc 
to Molecular Conformation. J. Biol. them. 247:4543 _ 4548, July, 1972. 

2. Gleich, G.J., Maldonado, J.E. and Loegering, D.A.: Identification of a Major Basic 
Protein in Guinea Pig Eosinophil Granules. J, Exp, Med. 137H459* 1973. 

3. Fair, D.S., Gleich., G.J., Krueger, R.G. and Kyle, R.A.: Studies on IgA and IgG 
Monoclonal Proteins Derived- from a Single Patient. 1. Evidence for Shared 
Individually Specific Antigenic Determinants. J. I mm. Vol. 112:201, Jan., 1974. 

4. Gleich, G.J., Jones, R.T., Larsont, J.B. and Baer, H.: Measurement of the Potency 

of Allergy Extracts by Their Inhibitory Capacities in. the Rad ioa11ergosorbent Test. 

J. Allergy and Clin. Immunology, Vol. 53:148, March, 197^. 1.003546300 

5. Gleich, G.J., Loegering, D.A., Kueppers,. F., Bajaj, S.P. and Mann, K.G.: 

Physiochemical and Biological Properties of the Major Basic Protein from Guinea 
Pig Eosinophil Granules. The Journal of Experimental Medicine, August 1, 197^, Vol. 
140, No. 2, pp 313-332. 
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Title : Research Fel llow, Mayo Clinic and 

Mayo Foundation 


Sex: Male 


Education Institution Degree 

University of North Dakota B.S. (Chemistry) 

University of North Dakota . B.S. (Medicine) 

Bowman Gray School of Medicine M.D. 


Year 

££0ACTH? 


Name: John C. McDougall, M.D. 


Date of Birth : . redacted 

REDACTED 


Place of Birth: 


Present Nationality: 


Research and/or Professional Experience 

Rotating Internship, Weld County General Hospital 1968-1969 

Resident in Internal Medicine, Mayo Graduate School of 

Medicine . 1971-1973 

Trainee in Thoracic Disease, Mayo Graduate School of Medicine 1973-Present 
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‘ : s *y16* Other sources of financial support: ..■■•■**"■ 1 * ' > * ■’ * % .^..»/’ 1 ^ , t * 

' List financial support from.all sources, including own insfUulion,,for this ondrelated research projects. . ; ’ ’■•y • 

jySr ’’’ :•• • . .. ■;• -..' ->. .;. ■'. ” .’•*/. C s 

&JL -!;’’ ’’■’. \ ; V -’• currently active l" r ? ; 


||L t .• ;•• ■■■•. .-v, - j 

V •*'•’ * •, .* •' Title of Project 


jj|j^the Functions of Eosinophils Al 09728 

Allergic Disease Center 
4||.v P rog ram Grant . - **?•* - ‘ -; • 1 ■ AI U 483 

‘^^Measurement* of the Potency of 
Allergen Ex t ra c t s by 
ftlsfe^The Radical lergosorbent 
H^^Test ;.. P0A.73-T64 

■^^Establishment of an Allergen 

Certiif ication Laboratory HO 1 Al 4: 


CURRENTLY ACTIVB 
Source 

(give grant numbers) 




Title of Project 


HOI Al 42546 




PENDING OR PLANNED 
Source 

(give grant numbers) 


... . The Functions ofi Eosinophils ' AI 09728 
(Renewal)' 


Inclusive 

Amount Doles 

I 144,000 I 5/I/70-V30/75 


109,435 6/1/73-5/31/78 


66,080 4/1/72-3/31/75 

i 120,430 6/25/74-6/24/76 


249,385 5/1/75-4/31/80 
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It »S understood that the investigator and institutional 
officers in. applying for a grant have read and accept 
tHe Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made" 


PrinciRo! tinvesligator 
Typed Name G. J= t Gletch 
Signature JiLjJLLi 
Telephone-- 


BE LL/27/74 


282-2511 / 2351 


Checks payable to 

^ K . i. i^Vr, Mayo Foundation_ 

Mailing address for checks 

_20QjMrst Stneet L Southwest_ 

Rochester, Minnesota 


Responsible officor of institution 
Typed Nome_K» J. Ladner 


Telephone _. 


11/27/74 


282-25111/ 2983. 
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SIGN!! FICANCE 




: ■ v 

■ ‘Stfiflk 



The significance of these studies rests upon the known importance of chronic 
bronchitis as a cause of morbidity and mortality in the American population. 

. We believe the studies are of theoretical interest in that they will show • 

• whether or not there are antigens present in tobacco or tobacco smoke and whether 
these antigens might incite an immune response in patients. Additional studies 
which would follow upon a positive result in the initial studies would obviously 
include the investigation of the effect of these antigens on the lung of experimental 
animals and their ability to incite inflammatory reactions in the lung as a result 
of their antigenicity. Were we to identify antigens in tobacco smoke, the character- 
istics of these materials might suggest ways to rid tobacco of the critical antigens, 
Alternatively if haptens were to be found we would investigate their ability to . 

provoke inflammation in the lung and investigate ways in which these might be ” •'V 

removed'from tobacco smoke. Finally, if indeed immunologic reactions to tobacco 
antigens were shown, it might be possible to utilize the antibodies produced by t; 

the host as an index of the extent or severity of the inflammation occuring in the 
lungs, and thus as a diagnostic test of the potential severity of the pathologic 
process. This would provide us with a new diagnostic tool for the identification 
of individuals at greatest risk from inhalation of tobacco smoke. 
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DESCRIPTION FOR LAY INFORMATION 

A series of experiments will be performed to determine whether or not tobacco 
smoke when inhaled into the lungs may cause disease of the lungs by stimulating 
an allergic or immunologic response to the tobacco smoke. Studies of a prelimina 
nature will be performed' using animal subjects. If these are promising, 
studies of human blood and bronchial secretions will also be performed to seek 
clues as to how the body's own defense mechanism might be turned against itself 
.to produce chronic bronchitis and emphysema, two major health problems in America 
today. 
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CONSENT 
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' +' _^_ • •' _, the undersigned- is willing 

to participate in a study of lung disease, under the direction of Dr. G. J. 
Gleich and associates, Mayo Clinic and- Mayo Foundation. 



1 . 


I acknowledge that the following has been discussed with me in detail 

That as a result of my participation in this study fifteen milliliters 
of whole blood (about one-half ounce) will be taken from me. 


2. That the removal of blood involves inserting a needle into a vein and that 
this may be uncomfortable. 

3. That a sample of my bronchial secretions (phlegm) will be taken during 
the bronchoscopy procedure which (will have performed for other medical 
reasons. 


4. That the collection of bronchial secretions involves no added risk since 
they are normally removed and discarded during bronchoscopy. 

5. That this study has as its goal the uncovering of new information which may 

help in the understanding of the relationship between tobacco smoking f 

and some forms of lung disease. This information is not likely to benefit i _ 

me directly, though it conceivably might. 

• ■ •■•><??(! 

6. That any inquiries 1 have concerning this study have been answered, and ! • 

I have been informed that 1 am free to withdraw my consent and to 'M'i 

discontinue participation: in this study, 
time, without prejudice to my care. 


Signed 


project or activity at any 




Investigator 


Date 
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